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MATERIAL 

(57)Abstract: 

PURPOSE: To provide the subject composition excellent in rapid curability, and suitable for 
resin transfer moldings, comprising an epoxy resin, a Mannich reaction-modified compound 
as a curing agent, and a fibrous reinforcing material. 

CONSTITUTION: The objective composition comprises (A) an epoxy resin such as diglycidyl 
ether or glycidyl ether, (B) a Mannich reaction-modified compound produced by reacting a 
cyclic diamine, a monohydric phenol, etc., and (C) a fibrous reinforcing agent such as 
polyamide fibers or glass fibers. The components A, B and 0 and used in amounts of 1 
equivalent, 0.8-1.2 equivalent and 30-80 wt.%, respectively. The composition is cured at a 
temperature of 80-1 00°C for 3-5 min. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicatlonjThis invention relates to the epoxy composite obtained from the 
constituent for epoxy composites which is used especially suitably for resin TORANFA molding 
(RTM), and which was excellent in fast curability, and its constituent about the constituent for 
epoxy composites, and epoxy composite. 
[0002] 

[Description of the Prior Art]Conventionally, as matrix resin of composite, polyester resin, vinyl 
ester resin, urethane resin, an epoxy resin, etc. are used. However, although polyester resin 
has the fault that cure shrinkage is large although a cure rate is quick, and vinyl ester resin is 
excellent in corrosion resistance and workability, there is a fault that it is inferior in physical 
properties, heat resistance, etc. There is a fault that urethane resin is inferior in heat resistance 
although a cure rate is quick. 

[0003]Since the epoxy resin is excellent in the physical properties of the hardened material, 
heat resistance, etc., it is the optimal as matrix resin of a composite, and is used in various 
fields. 

[0004] However, although an epoxy resin is fully satisfying about heat resistance, a physical 
characteristic, etc., cure time is long and there is a problem of being insufficient (too long), 
about a molding cycle. For example, in the combined combination to bisphenol A type liquid 
epoxy resin and diethylenetriamine, it is needed for about 20 minutes in 80 ** as cure time. As 
an industrial commodity, when manufacturing a composite, shortening of an epoxy molding 
cycle, i.e., shortening of cure time, is very important SUBJECT. 

[0005]lt aims at shortening of a molding cycle, and high restoration-ization of a fiber reinforced 
in the publication number No. 281522 [ three to ], The constituent for epoxy composites 
containing a polyfu notional N-glycidyl type epoxy resin, the poly glycidyl derivative of 



http://www4.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.i^ 1/12/2010 



JP,06- 172498, A [DETAILED DESCRIPTION] 



Page 2 of 6 



polyhydric aliphatic alcoliol, and a specific polyfunctional carboxylic aniiydride system 
hardening agent is indicated. However, in this constituent, it cannot be said about a nnolding 
cycle that it is still enough. 
[0006] 

[Problenn(s) to be Solved by the lnvention]the physical characteristic (flexural strength.) where 
this invention was nnade in view of the problenn of the conventional technology nnentioned 
above and which was excellent in the epoxy resin It ainns at providing the rate of bending 
flexibility, and the epoxy resin composition for composites which can shorten a cure rate 
without bending and spoiling chemical property (heat resistance, chemical resistance, etc.), 
such as a pace of expansion and shock-resistant intensity. 

[0007]This invention persons without spoiling the physical characteristic and chemical property 
of the last composite, About the combination which can shorten cure time, as a result of 
examining wholeheartedly especially the combination of various epoxy resins and various 
hardening agents, when a special compound was used as a hardening agent, it found out that 
the combination which attains the desired end was obtained, and this invention was 
completed. 
[0008] 

[Means for Solving the Problem]Epoxy resin in which this invention has more epoxy groups 
than an average of one per (a) molecule to achieve the above objects; 
(b) Provide a constituent for epoxy composites containing MANNIHHI denaturation compound; 
and the (c) fibrous reinforcing material which are produced by making cyclic diamine, 
monohydric phenol, and formaldehyde react as a hardening agent, and epoxy composite 
produced by fabricating this constituent. 

[0009]A publicly known epoxy resin usable as an object for composites which has more epoxy 
groups than one per molecule as an epoxy resin used in this invention is used. As a desirable 
epoxy resin used here, For example, bisphenol A, the bisphenol K, the bisphenol F. Diglycidyl 
ether of bisphenols, such as the bisphenol S and bisphenol A D; 1 ,4-butanediol diglycidyl 
ether, aliphatic series epoxy resin [, such as glycidyl ether of polyhydric alcohol, such as 1,6- 
hexanediol diglycidyl ether, ]; ~ polyfunctional epoxy resin [, such as phenol novolak type 
epoxy resin ]; ~ triglycidyl 4-amino-m-cresol. Aminophenol type epoxy resins, such as 
tetraglycidyl ether m-xylylene diamine; Phenol glycidyl ether, Monoglycidyl ether; cycloaliphatic 
epoxy resin of phenols, such as n-butylphenol glycidyl ether, S-butylphenol glycidyl ether, and 
t-butylphenol glycidyl ether; a mixture of them, etc. are mentioned. 
[0010]lt is bisphenol A or diglycidyl ether of the bisphenol F, glycidyl ether of polyhydric 
alcohol, a polyfunctional epoxy resin, and monoglycidyl ether of phenols that can be preferably 
used among these epoxy resins. These epoxy resins may be used alone, and two or more 
sorts of resin may be mixed, and they may be used. These epoxy resins may be ordinary 
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temperature and a liquid, lialf-solid, and solid any nnay be sufficient as them. 
[0011]A MANNIHHI denaturation compound used as a hardening agent in this invention is 
obtained by making cyclic diamine, monohydric phenol, and formaldehyde react. In this 
invention, cyclic diamine means a diamine compound which has an aromatic ring or alicycle of 
a piece at least. As aromatic diamine used here, a meta-phenylenediamine, meta 
xylenediamine, diaminodiphenylmethane, etc. are illustrated, for example. 
Cyclohexanedimethylenediamine, isophoronediamine, MENSENJI amine, etc. are mentioned 
as alicyclic diamine. As a phenolic compound used here, phenol, cresol, a xylenol, carvacrol, 
Timor, naphthol, etc. can be used. Such a MANNIHHI denaturation compound can be 
prepared by a publicly known method. 

[0012]Although the constituent of this invention does not need to blend other hardening agents 
in particular, it can also use together other publicly known hardening agents according to a 
case. As such a hardening agent, for example Diethylenetriamine, diaminodiphenylmethane. 
Amine system hardening agents, such as diaminodiphenyl sulfone and N-aminoethyl 
piperazine; Phthalic anhydride, Acid anhydrides, such as anhydrous hexahydroxyphthalic acid, 
anhydrous TORIMETTO acid, a dodecenyl succinic anhydride, and a maleic anhydride; 
phenolic hardening agents, such as imidazole derivatives and phenol novolak resin, etc. are 
illustrated. 

[0013]As for the amount of hardening agent used, 0.8-1.2 Eq is preferred more preferably 0.6- 
1.4 Eq to an epoxy resin. 

[0014]As a fibrous reinforcing material blended in a constituent of this invention, publicly known 
organic high polymer textiles or a publicly known inorganic fiber is used. As organic high 
polymer textiles, a polyamide fiber, polyester fiber, polyolefine textiles, an aramid fiber, etc. are 
mentioned. As an inorganic fiber, carbon fiber, glass fiber, a metal fiber, silicon carbide fiber, 
an alumina fiber, a processing mineral fiber, etc. are illustrated. These can be used combining 
a kind or two sorts or more. 

[0015]The above fibrous reinforcing materials can be used with various gestalten, for example, 
a desirable gestalt is chosen if needed [, such as mat state, the shape of textiles, a letter of 
knitting, a sheet shaped, and tape shape, ]. Although content of a fibrous reinforcing material is 
determined according to the characteristic demanded in a final product, it is usually 30 to 80 % 
of the weight preferably five to 80% of the weight among the total quantity of a resinous 
principle and a fiber component. 

[0016]ln this invention, even if it does not add a hardening accelerator, it has the feature for a 
very quick cure rate to be obtained. Although it changes with a kind of epoxy resin to blend, the 
loadings and a kind of hardening agent to blend, its loadings, etc., in an epoxy resin 
composition for composites of this invention, cure time for 3 to 5 minutes can be preferably 
attained for 2 to 10 minutes at curing temperature of 80 **. 
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[0017]ln this invention, a little publicly known hardening accelerators can also be blended if 
needed. As such a hardening agent, innidazole, Lewis acid, a phenolic compound, a sulfur 
connpound, an organic phosphine connpound, a tertiary amine, its salt, etc. can be used, for 
example. 

[0018]ln a constituent of this invention, a proper quantity of reactive diluent, a release agent, 
paints, a color, a bulking agent, a softening agent, a modifier, a surface-active agent, a flow 
regulator, fire retardant, and those mixtures can be added if needed. 
[001 9]A constituent for epoxy composites of this invention which consists of the above- 
mentioned combination. It is useful as a matrix of a composite and is fabricated by a publicly 
known forming process, for example, RTM method, the RIM method, the BMC method, the 
SMC method, the prepreg method, a filament winding method, the protrusion rod method, the 
hand lay up method, spray up, etc. A constituent for composites of this invention is especially 
fabricated effectively by RTM method. In these forming cycles, 50-200 ** of curing temperature 
is usually 80-100 **, for example. 

[0020]Thus, epoxy composite of this invention obtained has good chemical property, such as 
physical characteristics, such as flexural strength, a rate of bending flexibility, and a bending 
pace of expansion, and heat resistance, and chemical resistance, and is effectively used as a 
composite. Therefore, epoxy composite of this invention is suitably used as parts of transport- 
airplane dexterous parts, such as an airplane and a car, parts of a home electric product, 
materials for construction, and machinery for construction, and material of sport leisure goods 
and parts of medical equipment, for example. 
[0021] 

[Exam pie] Hereafter, this invention is concretely explained based on an example and a 
comparative example. 

[0022]To 300 g of diglycidyl ether (weight per epoxy equivalent: 176-183) of example 1 (base 
resin) bisphenol A, meta xylenediamine, Stirring mixing of the MANNIHHI denaturation 
compound 96g produced by making phenol and formaldehyde react was carried out for about 
1 minute under a 50 ** heating condition, and the resin mixture was obtained. When the 
obtained resin mixture was stiffened at 80 **, cure time was very short time of about 3 minutes. 
When 200 mm around and a 4-mm-thick epoxy resin hardening board were created, the good 
molded product without a void was obtained by this hardening. This molded product was 
heated at 100 ** among oven for 1 hour, and postcure was performed. 
[0023]Two or more specimens of 10mm x120mm x4mm were created from the board 
produced by performing it above. About the obtained specimen, flexural strength, the rate of 
bending flexibility, and the bending pace of expansion were measured according to JIS K- 
691 1 . Measurement was performed using strength test machine Instron 4505 (made by 
Instron). The obtained result is shown in Table 1. 
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[0024]Except having blended 36 g of diethylenetriannine with 300 g of diglycidyl ether (weight 
per epoxy equivalent: 176-183) of comparative example 1 (base resin) bisphenol A as a 
hardening agent, When the resin mixture was obtained and it was made to harden at 80 ** like 
Example 1 , cure time was about 17 minutes. Two or more specimens were created like 
Example 1, and physical properties were measured like Example 1. The obtained result is 
shown table 1. 

[0025]To 1000 g of diglycidyl ether (weight per epoxy equivalent: 176-183) of example 2 
(composite ) bisphenol A, meta xylenediamine, Stirring mixing of the MANNIHHI denaturation 
compound 320g produced by making phenol and formaldehyde react was carried out for about 
1 minute under a 50 ** heating condition, and the resin mixture was obtained. 500 mm around 
and 3-mm-thick epoxy resin composite were created for the obtained resin mixture with RTM 
method. As curing conditions, it was considered as 30 % of the weight of fiber content for the 
die temperature of 80 **, and cure time 3 minutes. As a fiber reinforced, UNIFILO750-450 
(made by VETROTEX) was made two-layer, and what was about 3 mm in thickness was used. 
The obtained composite was heated at 100 ** among oven for 1 hour, and postcure was 
performed. 

[0026]From the composite produced by performing it above, two or more specimens of 100mm 
X 15mm X 3mm were created, and flexural strength, the rate of bending flexibility, and the 
bending pace of expansion were measured according to JIS K-7055. Measurement was 
performed using strength test machine Instron 4505 (made by Instron). The obtained result is 
shown in Table 1. 
[0027] 
[Table 1] 

table 1 ** Sex example 1 comparative-example 1 example 2 cure time (minute) - 3 17 3 
flexural strength (kgf/mm2) - 15.3 1 1.9 the rate of 26.5 bending flexibility (kgf/mm2) ~ 384.4 
275.5 bending 962.9 - pace of expansion (%) 6.2 7.1 3.3 [0028]As compared with about 17 
minutes (comparative example 1 ) of elegance, the thing [ say / about 1/6 ] which can be 
hardened extremely in a short time was checked like Example 1 conventionally [ say / on 80 ** 
and / the constituent of this invention / for about 3 minutes ] so that clearly from the result 
shown in Table 1 . And as the hardened material obtained in such a short time was shown in 
the result of Example 1 (base resin) and Example 2 (composite), it was also checked flexural 
strength, the rate of bending flexibility, and that bend and elegance and the performance more 
than equivalent are conventionally obtained in physical characteristics, such as a pace of 
expansion. 
[0029] 

[Effect of the lnvention]As explained above, the resin composition for epoxy composites of this 
invention has the advantage that it can harden very quickly as compared with the conventional 
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constituent, without ttie tiardened nnaterial spoiling ttie original good description of an epoxy 
resin. Therefore, if the epoxy resin connposition of this invention is used, in the manufacturing 
process of the epoxy composite using RTM method etc., productivity can be improved 
remarkably. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1](a) A constituent for epoxy composites containing a MANNIHHI denaturation 
compound and the (c) fibrous reinforcing material which are produced by making cyclic 
diamine, monohydric phenol, and formaldehyde react from an average of one per molecule as 
an epoxy resin which has many epoxy groups, and a (b) hardening agent. 
[Claim 2]Epoxy composite obtained by fabricating the epoxy resin composition according to 
claim 1. 



[Translation done.] 
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■t:x;^4^E7l^rJV^:^'Bt, *7j<7^^ yK^<7)K*i7lc^S)| ; >f 

= r y -^m , y X y -yp y 7 Mflg#<?) 7 1 y - 
[0013] wm<^^mi. x;}?^Mf jiit=ML 

T, 0. 6-1. 4S*. J:'9ff4t<{i. 0. 8~ 

[0014] if%m<^miuzi5\-^xti-^^fimm^t 

YmM: .t^'Jxxr/Hlffi. *°'J^by^yaM. 75 
[0015] ifEoj; ^^rS^tWtWfi. 

L<ii, 3 0-8 0Sl;%-r-fc§o 

[0016] *^BJ3t;:fcv^T(i. m.MWmW&\htii 

t-i., ffi^-rsx^^d^^-ffli^toa^, ^cosE-^s. lE-^ 

f6HflcO«-^fffflX;K^^^li$M!fetit3V^T{i. 8 0°C 

[0 0 1 7] ^fc, :^%m{ziiuxi±, '^m^zmtx. 
o^smitrntLxii. mm. ^s^^y-;k. ;mx 
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7xy-;Hk-^, WM-^m. *il4^x7^y{k 
^ft. m^T s ym^co^mi^mm-^ i , 
[0018] ^^mcomm^zit^ m^zmtx. sje 
iWJ. mm. m\. imm. mmL 

[0019] ±fatOlE^*^J^5:l.*^BJcOx4^°^ixa^ 
WfflfflBScftii, 3y;^°i^-.ybt?)-eby-yyxtLT^ffl 

xM. ^j:iW>m^-^m. mm. RTwm. rim 
10 BMcs, sMCfS. r^jrvi^'m. 7^7yyb 
v^yf^yym. r)VV)V-'yBym. j\y\^vA7 

mm^ti^, ztihcommxmizii\^x. misa 
li. mm. 5o-2oo°c. a^ji. 8o~ioo°c 
xh^, 

tloWJ. ft(tj*r- fflowlf ffl()f*( 

%ajii?jxt^^^iofl{i f5ij li mm^(^) 

[002 1] 

mmm] mr. ^mi^mmmmmmizm-^^^x 

[00 22] »fiM 1 «-xif!l) 
h'x7x y-/i. A(7)>'^-U yi^'fi'j^-^ii (xd^°^>'i3 

30 S: 176-1 83) 300g(C. y y^f > t. yi^'T 5 
y t , 7 X ./-lit. tyil ATii-f'h K t 
#'i>il/t:^y::iyh^ttft^^^9 6 gar. 5 0°CcOSDii 
^ftT, I^JlrJi-^jStfJM^LT, ffi!g?fE-^!fl5^#/^„ # 

fefi/^ffiiiii^* . 8 o'cxmit^^fi tz^.m^ 
mm±. ^s^t^^dmi^xm^^^m-h-^tz. ^srfc, 

■ICOmitlZl -^X. 2 0 OmmE:^, Jf ^ 4iiiin£7)X*°^y 
Wtfi'^n/'C., .r!7))^ffj^*)r, :t-7"y4i. lOO'Cf 

1 mmam i . mmit ^ ^ tz „ 

40 [0023] JctlCT)^ a {ZLX% ioKfzm^^ 1 Omm 
X 1 2 Omm x4-c7)iS.^fr^gi:ftfffi!cL^C„ 
stltti^mcoV^T. J I S K- 6 9 1 1 tIK-oT, ft 

li. m.^wmmAyxhuyA 5 0 5 (^yxhnya 

s) ^fflv^TfT=3:-:.3t» nhfifzm^^mii>zi^-t. 

[0 0 24] it^J 1 {<~xm^) 

fx7x y-;PAcoi>'y"U yi^vi-x— r;i- (x^^-^yiii 

S: 1 7 6-1 83) 300 gt, «^kMttTi>x^ 

^ybUTsy36g&ia-& L^cam±. »fiM 1 1 n 
50 «t Lx . mmt^^m. s o -cxmit^^tz t z 
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m^zLxmmirmMnmL. mmmitmmizLx 
[0 0 25] mmm 2 m^^) 

fi: 1 7 6-183) lOOOgtC, ^ ^ =Sr >- i-'T 

y^y-zi-t. 7h;i-AT;i-Tt K>^s:jiE$-ti: 
xni^Mfz-?y-'yt.^'mt^^!a3 2 0 g^, 5 ore?) 

/S, ff^jil/tSlgS-^ft^, RTMiStioT. 5 00 

^t^f^bix. #a?fljg8o°c. mmms^. mm^* 
m 
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***3 0M*%i:L3t. 5r*3, gi'fbWit LTti:. UNIF 
IL0750-450 (VETROTEXaS) ^2iilcL. Jf S*«;3iiuiit 

[0026] ±mc7)X 0 \>Z LTff J^#lf^a^«*-f> , 1 
OOmm X 1 5mm x 3xmff^WM}^^m%}%^^L . J 
IS K - 7 0 5 5 tfi^-. X , ft(f fi(fWtt*S. 

ny4 50 5 (-fyj^hoyas) ^m^^x^ts-ifz, 
10 ftAji-L/tiss^^its^-to 

[0027] 
[ISI] 



Sfbisp^ (^^) 3 

m-mS. (kgf/min2) 15.3 
ftffWtt* (kgf/mni2) 384.4 
ffittW^ {%) 6.2 
[ 0 0 2 S ] S KciK L b 0I5 kl^Z^m 20 

Mi^j 1 « J; 5 {zif^wnmmmi , s o ^ccfc >•<: *5 3 

^ratv^a, «&*^!.co*t;l 7^ (JrbSe^Jl ) (cibKL 

mmz^s^fLhi.^{z. mm&. mmm. mf 
im^m<r)'mmm.f<zi5\^x . m.^ffnmmvj±(^)^ 



11.9 26.5 
275.5 962.9 



7.1 



3.3 



[0029] 

M'mm^^fz:i^yt^^'^m^mmmxmzi5\^x. m 
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